production of tolerance to the hyperalgesic effects of naloxone. The purpose of this investigation was to examine whether tolerance occurs to the hyperalgesic effects of the two opioid antagonists naloxone and diprenorphine after repeated administration.
Male Swiss OF, mice (20-28 g) were maintained in a constant environment with free access to commercial food and water. At least one week was allowed for adaptation to the new environment before the mice were used in experiments.
The technique used in this study has been described earlier (1, 3). The apparatus consisted of a hot plate on which a restraining glass cylinder (height, 17 cm; diameter, 13 cm) was kept. The latency of jumping response in sec was determined by an experienced observer who was not informed of the pretreatment. "Cut-off" time was 120 sec. Groups of 10-20 mice were used for each dose. Each mouse was used only once.
The priming or inducing dose of naloxone was administered in the form of a slow release suspension using the method of Collier et al. (8) . The priming dose of naloxone was a single large dose (10, 50 or 100 mg/kg, s.c.) or multiple doses (50 mg/kgx4 or 100 mg/kgx4, s.c.). For the diprenorphine experiments, the priming dose of dipre norphine was either 10 or 50 mg/kg (s.c.) in slow-release suspension. The final testing dose of naloxone or diprenorphine was administered in 0.9% sodium chloride solution 1 5 min before putting the mice onto the hot plate.
Statistical analysis was done using the Student's t-test. Naloxone hydrochloride (Endo, U.S.A.) and diprenorphine hydro chloride (Reckitt & Colman, England) were used as suspensions in Arlacel A (Hill Top Res., U.S.A.), and solutions were freshly prepared and administered in a volume of 0.5 ml/20 g.
In mice which received either the slow release suspension alone or the slow-release suspension containing high doses of naloxone (10 or 50 mg/kg), a testing dose of naloxone (3 mg/kg) produced its usual hyperalgesic effects, as measured by the reduction in jumping latencies. The difference between the jumping latencies of these mice and those treated with vehicle alone or the inducing dose alone was statistically significant (P<0.05). As it appeared that the inducing dose could be raised, it was increased up to 50 mg/kg and 100 mg/kg in separate experiments. As before, in mice injected with either the slow-release suspension alone or the slow-release suspension containing naloxone, the final testing dose of naloxone (0.3, 1, 3 mg/kg) always produced hyper algesia, as manifested by a reduction in jumping latencies (Table 1) . Even when the priming dose of naloxone was increased up to 200 mg/kg (50 mg/kg x4), no evidence of tolerance to its hyperalgesic action was observed (Table 1) .
norphine was observed. 
